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The invention relates to a process for improving the resistance to sliding of clamps 
generally used for transversely stretching the foils, especially made of thermoplastic materials. The 
invention also relates to a device placed before the transverse stretching frame. 

As long as the treated foils have almost equal thickness and/or equal transverse stretching 
ratio, the clamp resistance to sliding does not create any problems relating to the foil edges. In the 
event that such problems would appear, the clamp resistance to sliding could be increased by 
providing a pre-determined profile at the surface of the clamp jaw, by elaborating a pre-determined 
geometry in the area seized by the clamp jaw or by reinforcing the clamp pressure to the foil by 
means of what people call gripping-clamps, this fact ensures a perfect guidance of the foil in the 
transverse stretching frame. 

However, it is noted that at the current technical level, when very rapid machines are used, 
rotating at the speeds of 200 m/min and more, and/or in the case of the final foil widths reaching to 
about 5 meters, indicated measurements appear to be insufficient, especially it is a matter when 
foils with different widths are treated, for increasing the clamp resistance to sliding such that a 
precise and without rupture guidance could be ensured. In fact, such ruptures lead to considerable 
loss of time and material and large expenses for a new insertion of the foil into the clamps. In 
addition, inside trimming of the foil edges is considerably difficult if the foil edges are not regularly 
seized by the clamps. 

As a consequence, the invention proposes to increase in general the clamp resistance to 
sliding on the foil edges for machines rotating at high speed and/or large foils and/or foils with 
different thicknesses, without having for that the necessity of modifying the geometry or profile of 
clamps, this fact would lead to excessive technical expenses. 

According to the invention, this problem is resolved with a process for improving the 
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clamp resistance to sliding and allowing a perfect guidance of the foil edges during a transverse 
stretching process. This process of the invention is characterized by the fact that foil extruded with 
flat die is heated up to such temperature that the clamps will leave their impressions when they 
seize the foil edges. 

Several tests conducted with different thicknesses ranging between 100 and 500 |i and/or 
rotating speeds ranging between 80 and 200 m/min and/or transverse stretching ratios ranging 
between 1/2 and 1/10, have proven that the process according to the invention provides such 
increase of the clamp resistance to sliding that the foil edges do not slide and ruptures can be then 
avoided. 

In a preferred embodiment of the process, the foil is heated to a temperature ranging 
between 1 and SO'^C above the polymer fusion point. This interval of temperature is preferred 
because it is particularly favorable to the good sinking of the clamps into the foil edges. 

In another embodiment of the process, preferred by its energy saving, both foil edges are 
heated only at the areas seized by the clamps. Although it is possible to heat the foil by means of 
conventional heat radiation, such as, for example, infrared or hot gas radiators, etc., heating with 
blow-torch appears to be particularly preferable in practice. 

In principle, the process according to the invention may be applied to all foil edges intended 
for a transverse stretching. However, it appears to be particularly appropriate for the transverse 
stretching of thermoplastic materials, such as, for example, polyamides, polyesters, etc., but 
before all the polypropylenes. 

Given that the majority of today machines comprising a transverse stretching frame and a 
longitudinal stretching frame, the process according to the invention is applied especially to foils 
which have been already subjected to a known longitudinal stretching process. Beside the 
improvement of the clamp resistance to sliding, another advantage of the process resides in the fact 
that clamp width, i.e. the depth of the area seized by the clamps, could be partially reduced to more 
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than 50%. The result is the trimmed part may be considerably reduced, such that the process also 
leads to a desirable increase of the performance and widths of the foils. 

The present invention also relates to a device for using the process. It includes a transverse 
stretching frame known in itself, where a foil is introduced, characterized by the fact that, above 
and/or below the foil, before the entrance area, between the clamps of the transverse stretching 
frame, at least a heat source is mounted, at least at the foil edges to heat the foil. 

In order to be able to vary and thus optimize the heat influence area, heating sources must 
preferably be mobile, at least in the foil traveling direction. In addition, a mobility transverse to the 
foil traveling direction or a variability of the distance between heating sources and the foil is 
provided within the scope of the invention. The motion is done by means of current devices such 
as adjustable screws, broaches or mobile carts and other similar devices. 

In practice, blow-torch heating appears to be particularly appropriate, preferably heating 
sources have adjustable heating devices. For this, current electrical installations or, for the use of 
blow- torches, devices for adjusting gas are used. In many cases, it appears to be preferable to 
place a heating source at a distance ranging between 0.5 and 2 meters from the entrance of the foils 
into the clamps, thus preventing a rapid cooling of the foil before its introduction into the 
transverse stretching frame. 

A device used according to the invention is schematically shown in attached drawings, 
without having as result a limitation of the invention to the shown embodiment. 

Figure 1 is lateral view of a flat die 1, fed by a non-represented extruding machine. From 
this flat die the melted mass flows onto the cooled off receiving cylinder 2. The cooled-off foil F to 
be treated is heated to the usual stretching temperature by rollers 3 and 4, and stretched in lengtii by 
rollers 5, 6, 7, 8 rotating with different speeds. 
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Just before the introduction of the foil into the transverse stretching frame (clamps are 
schematically shown), there are heating sources 9 and 9a which heat the foil to a temperature such 
that the clamps leave their impressions when seizing the foil edges. The foil is trimmed with 
trimmers 1 1, schematically shown, and reeled by the winding roller 12. 

Figure 2 shows a flat view of the device in Figure 1, the same numbers designate the same 
elements. It clearly shows that heating sources are placed such that only two areas of the edges are 
heated. 

Example 

Isotactic polypropylene was extmded at 270°C onto a receiving roller cooled to 50°C at 
15.0 m/min speed. This previously obtained foil was stretched in length at 145*^C. The operation is 
done with a longitudinal stretching ratio of 1 to 5.5. Then the longitudinally stretched foil was 
cooled to 80°C by means of rollers. Using two blow-torches placed on both sides of the foil edges 
and 500 mm before the engagement of the clamps in the transverse stretching frame, both foil 
edges were heated at 145°C for a width of 50 mm. In the transverse stretching frame, the foil was 
heated to 165°C and transversally stretched with a ratio 1 to 9. Then, the foil is thermoset with a 
known manner, non-stretched foil edges trimmed and the biaxially stretched foil is wound with a 
thickness of 20 



5 



2.250.625 



CLAIMS 

1. Process for improving the clamp resistance to sliding for ensuring a prefect guidance of 
the foil edges during a transverse stretching process, characterized by the fact that the foil extruded 
with a flat die is heated at a temperature such that the clamps leave their impressions when seizing 
the foil edges. 

2. Process according to claim 1 , characterized by the fact that foil edges are heated at a 
temperature ranging between 1 and 30^C below the material fusion point. 

3. Process according to one of the claims 1 or 2, characterized by the fact that only two 
areas of the foil edges seized by the clamps are heated. 

4. Process according to any one of claims 1 to 3, characterized by the fact that the heating 
is done by means of at least one blow-torch. 

5. Process according to any one of claims 1 to 4, characterized by the fact that foils made 
out with thermoplastic materials are treated. 

6. Process according to any one of claims 1 to 5, characterized by the fact that foils made 
out with polypropylene are treated. 

7. Process according to claim 6, characterized by the fact that longitudinally stretched 
polypropylene foils are treated. 

8. Device for using the process according to any one of claims 1 to 7, comprising a 
transverse stretching frame known in itself where a foil is introduced, characterized by the fact that, 
above and in addition, eventually below or only below the foil, before the entrance of the foil into 
the clamp area of the transverse stretching frame, at least one heating source is placed at least at the 
foil edges, to heat the foil. 
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9. Device according to claim 8, characterized by the fact that heating source or heating 
sources are mobile at least in the foil traveling direction. 

10. Device according to any one of claims 8 and 9, characterized by the fact that heating 
source is made up with blow-torches. 

1 1. Device according to any one of claims 8 to 10, characterized by the fact that heating 
sources have devices for adjusting the temperature. 

12. Device according to any one of claims 8 to 1 1, characterized by the fact that heating 
sources are placed at a distance ranging between 0.5 and 2 meters from the entrance of the foil into 
the clamps in the transverse stretching frame. 
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L' invention concerne un precede pour 1 ' amelioration de la r^eis 
tan^e au glissement des pinces generaiement utilis^es pour I'^tira^e 
transversal de bandes de feuillep surtout en matieres thermoplasti- 
queso L' invention concerne ^galement un dispositif plac^ devant le 

5 cadre d'dtirage transversal o 

Tant que le© ,feuill®0 traiui©s ont don 6pa±mmmurG h pmu prkm 
egales ct/ou des rapports u'etirage transversal ^gaux, la resista^ice 
au glissement des pinces ne presente ^ruere de problomes relatifs aux 
bords de la feuilleo Au cas ou de tels problemes se manif esteraient , 

10 la resistance au glissement des pinces pourrait etre augraentee en 
donnant un profil determine a la surface de ].a machoire de la pince 
en elaborant ujie geometrie doterminoe dans la zone saisie par la ma- 
choire de la pince ou en renforgant la pression des pinces sur la 
feuille au moyen de ce que I'on appelle des serre -pinces , ce qui as- 

15 sure un guidu/?:e parfait de la feuille dans le cadre d'^tirage trans- 
versal o 

Cependant, on a constate cm'au niveau techniaue actuel, lorsqu* 
on emplcie ries ir.achines tr^.T; mnicles tournant a des vj -esses .lusqu'a 
ifOO ui/mln et nlutj, et/o\i (tnnij Ic tuio do la.tv eur.s de feuilles finales 

20 attei>;:nant .jucu^u'.-v in environ, lo::> r.esnros indiquees se sent re;ve- 
lees inr>vrrri:-:}ntes , rpirtout lorsc^u ' il G*a:^it (io traiter des feuilles 
do d if ff'rf-.Ti ten r^iisr;cur'r; , pour nu.-meTiuer lo rr^sistance au p;lisse- 
ment des nincer; do tc^lln :'.or't;o on* in r!);)dn/';e n.rccis et sans ruptu- 
res puiGse olr(? nr^suro. !:;ri l:\'''cI, dc t,'.\I : ■ r'untiires entrdinent des 
fjcrte:; (;otj:::i.cj r-rab 1 or; no t^rMMt;:; ^m, d*; ::!: 1 1; r.i f : 1 o t; dor. ddpenseo iMi])or" 
tantes pour uno noi j vo-.'l .1 c? irK-.r^M. im d*^ i;i ToulLLo dans Les ninces. 

vjlur;, .lo ro/-ri::/-'.' ;k>: • I, r i f.Mi r' d o; ; ; o r-- ; : : d ^ I .'j reniJ.lc; urosente des 
d ;i r rj.cni t/C^ n cu) m r: i d r; d > 1 r ; Ir-:'. horrlr. dc: la f**ajil.lo jio :;on 1: par 

saisi.r; r;rn.l.io'rr?::K;a) t. i^-ir ha: niriara:. 

30 Jj * j.n Vfai t;ion r.a? lax) noar' dona ! ' a.u .-nion tear d ' uno tnaiiiore ^^enerale 

la ro*ai:;tanco dca. piraaa: an r\ ia.:aa!(ait l.taa bordo 'Ac J. a feuille 

pour des rnachincr; tour-nan t- a a ratido^ v i l^o.ane et/o\i des bandes de 
feuille Jar/;cs ot/ou dor; bandoa> d(? I'c?u:ille ck? dificrentes epaisseurs 
s^xns MU • il soil, pour aulruil n faaa;aa I ra-- de) mocilfier la reon-etrie ou 

'35 le profil den pincon ce^ cjui on I; i-a tno.r*ai t, de trot) /-Trandes depenses 
techniques o 

liuivant l'inv©ntlon, on rt5sout ce probleme par un precede d * a- 



2 



2250625 



melioration de la r^sistanc. au gli.a.tnent pincespour un «ulda- 
ge parfait des bords de la feuill. pendant un P5S£§fig^' ^tirage trana- 
versal. Ce precede de 1' invention e.t caracterise en ce que la feull- 
le extrudee par une filiere plate est chauffee a une telle tempera- 
5 ture que les pinces laissent de.. empreintes en saisissant les bords 
de la feui2.1e. 

De nombreux essais sur des f euilles de differentes ^paisseurs 
comprises entre 100 et 500 ^ et/ou des vitesses de marche compri- 
ses entre 80 et 200 n:/min et/ou des rapports d • etira/:e trannversal - 
10 entre 1:2 et 1:10 ont -.rouve que le precede suivant 1' invention ore- 
cure une telle aui.;mentation do la r.5Bi0tHnaE. au ^aiBBomant den oin- 
ces que les bords de la feuille ne ..lissent pas et que les ruptures 

peuvent ainsi etre evitees. 

Dans une forme do realisation proleree du precede, la f eui.l le 
15 est chauffee a une temperature comprise entre 1 ct ^O^C au-dessous 
de la temperature de fusion du polymbre. On prefere cet intervalle 
de temperature parce qu'il est partic.£l_ierement favorable au bon en- 
foncement des pinces dans les bords de la feuille. 

Dans une siv.tre forme de realisation du precede, preferee en 
20 plus pour son economic en ener,;ie, on ne chauffe les deux bords de 
la feuille cue dans la ..one sc.isie par le. pinces. Bien uu'on puxs- 
se chauffer la feuille au moyen de toutes les sources tradxtzonnei- 
les de rayonnement thermique, couu.c .ar exe.nnle des radiateurs a 
inf ra-rpuis^ . du av^.^ Qh.ud etc., le ciK.uf. a,::e au chalunieau s'ent re- 
25vele particulierement preferable dans la i.rraticiue. 

En principe, le precede .uiva.nt 1' invention oeut etre appixque 
a toutes les bandes de feuille de.tinees h nn rt±r.P:e transversal. 
Cependant, il o'eet avcire pMrticnliere.nent approprid a I'^.txra/'e 
transversal de matieres thermoplastiques . comme par exemple des po- 
30 lyamides. des polyesters etc.. :.ais avant tout des pelypropylen^s. 

Etant donne que la clupart des .nachines comportent au,ourd'hux 
un cadre d'etirage transversal et un cadre d'etira.^e longitudinal, 
le proc^d^ selon l' invention a 'applique uurtout aux feuilles qui ont 
deok ete soumises a un etirage longitudinal oonnu. A cote d'.me ame- 
35 lioration de la resistance au glissement des pinces. autre avan- 
tage du precede reside dans le fait que la largeur des pinces. c'est 
h dire la profondeur de la zone saieie par les pinces. a pu etre 
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rdduite partiellement de nlue dd *jO f^. 11 en reoulte que la p&f'i des 
rognures i)eut etre connld orablemen L ruduite, de sorte que le proc^d^ 
entrains d^talomont une au^^mentat.lon dc^oirable du rondoraent et dee 
larf^eurs des feuillec. 

5 La pr^sei^te invenl;ion concerne 6f:;alcment un dispositif pour la 

misG en oeuvro d\i pi'occ?d(5. II comporte un cadre d'etirafce transver- 
sal en sci connu, dnns le(|ueJ. on introdiiit une feuille, caracterise 
en ce que, au-deot:5\in gI;/ou MU-ciGRfU)ur3 do J. a bande de feuille, avant 
la zone d'eritree entre le? pincon du cadr*e <\ ^ yyl?.V3V,p. transversal., il, 

10 est monte, au iiioinc aux bords de la feuille, au moins vcne soui'ce 
tnermique pour cMnnffe)- Lm bande de fciuille. 

Afln de pouvoii* Vfr.ritLir el uitiui o[.>C±irui:l.iaer la zone d*Lnfluenae 
thermique, leL> L-ource^: do;LvcMt etr^e de preference mobiles, au moins 
dans la direction f] o irw-i.rcho de la TdMille. I'.n pl\u:, une riiObilite 

15 transvernale J.;j d irec: t. i. on do riiar^cho de Im f; enille ou une variabi- 
lite de la diistance do:; ::;:)urcG/.:; 1 1 ier\Miiciuo ^* it la bande de feuille est 
prevue dans le cadre dc: . I. ' in vent ion . Le dop.i Mceitien t s'effectue au 
inoyen de d iof)osi tif oo tj..r*;::nti; conirrio des vis de re/.^ilace, des broches 
ou ch'-arjots di^. d et>lacoriic!nt ot; d*ant.rc?s d :i.:;.f)c)si t j.f s semblables. 

20 Dans la |.)i/at irjuc; , le (.:!iau 1' o nu chalurt:eau s'est avere particu- 

liereirient a[>t.>i'oprio - Oi.-. i.-rf' I'l' r'oncc , .Ler; -.oi.rr/ooi: t;!ier::iij|ue^? sont pour- 
vues de dispositif s de ;la..':;o du cnauffage. A cet effet, on utilise 
les installations (31ec nx'iques cour'-mtes ou, |)Our l*emploi de chalu- 
ineaux, d'^s (iispositifs uo: rd/'.la/^e <Ju /-az. Dans V'ion des cas, il s' 

25 est revele xjreferable dc [\lacor la r/.ourco tli(}ri:ii':iu,e n une distance 
comprise entre 0,5 et 2 in de J 'entree do la feuille dans les places, 
pour empecher ainsi un i;rop fort ref i-oiu issoiaent de la feuille avant 
son introduction dans le cadre d'6tira/^e trar\svei'sal . 

Un dispositif utilise? suivant 1' invent ion est represente sclie- 
matiquement dans les dossins joints, sans quMl doive en resulter 
une limitation de 1 • .invcui Lion a ].a forme de realisation representee. 

La fi/-.l - represente une vue laterale d'une filiere plate 1, 
aliraentee par une machine a extrusion non representee. De cette fi- 
liere plate coule la masse fondue sur le cyl-^ndre recepteur refroidi 

55 2. La feuille a traiter refroidie F est chauffee a la temperature 

habituelle d'etirage par les rouleaux 3 et 4, et etiree loncitudina- 
lement par les rouleaux 5, 6, 7, 8 tournant a differentes vitesses. 
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Peu avant 1 ' introduction la bande de feuille d^ns cadre d'et 
rage transversal (les pinces sont representees QOhematiquornent ) se 
trouvent les sources thermiques 9 et ga qui chauffent la feuille h 
une temperature telle que les pinces laissent des ernpreintes en sa 
sissant les bords de la feuille. La bande de feuille est ro^n^e pa:> 
les couteaux 11, representes schematiquement , et embobinee par I'er 
rouleur 12. 

La fif'.2 - represente une \rue en plan du dispositif de la fi^^. 
les monies chif fres ddsi/;'nant les inemes elements. II est montr^ -clai 
rement que les sources thermiques sont placees de telle sorte que 
se\iles les deux zones de.^. bords sont chauffees. 
Exerrii le - 

Du polypropylene isotactique a ete extrude a 270^*0 sur un rouleau 
recepteur refroidi a 50 °C tournant a 15, O m/min. La feuille pr^alable obtenu 
a ete etiree longitudinalement a 145 "C, On a travaille avec un rapport d»eti- 
rage longitudinal de 1 a 5, 5, Ensuite la feuille etiree longitudinalement a ete 
refroidie a 80 °C au moyen de rouleaux. A Taide de deux chalun^eaux disposes 
sur les deux c6tes des bords de la feuille ot 500 mm avant la fermeture des 
pinces du cadre d»etirage transversal les deux bordc de la feuille ont ete 
chauffdB 145"C csu r uno Inrgour de 50 mm . Dans le cndre d*^tirage trfu^e-- 
versal la feu lie a ^te chauffde a 165^C et etiree fcr ansve r salement dans un 
rapport de 1 a 9. Ensuite on a thermofixe de la maniere connue, rogne les 
bords de la teuille non etires et enroule la feuille etiree biaxialement dans un< 
epaisseur de 20 u. 



Prootfdtf pour 1* amelioration da la rtfaiatanoa au gllaaaaant 
dea pinoaa pour aaaurar un euldage parfait dea borda da la fmvdUm 
lora d*\m^fi£SS£^if ^tftira^a tranaverMal, caraottfriatf an oa qua la 
5 bande de feuille extrud^e par une filibre plate eat ohaufftfa h una 
temperature telle que les pinoea laloeent dee empreintaa en aalaia- 
aant les bords de la feuille • 

2.- Proc^dd selon la revendication 1, caracteriae en ce que les 
bords de la f exiille eont chauf f h une temperature comprise entre . 
10 1 et JOfiC au-dessous de la tempdratxire de fusion du materiel. 

5»- Procede selon \ine des revendications 1 ou 2, caracterlae 
en ce que seules les deux zones des bords de la feuille saisies par 
les pinces sont chauffees. 

4. - Precede selon \me quelconque des revendications 1 k 3, ca- 
15 racterise en ce que le chauffa^e s'effectue au moyen d'au moins un 

chalumeau. 

5. - Precede selon une quelconque des revendications 1 k 4, ca- 
racterise en ce qu'on trait e des feuilles en matiferes thermoplasti- 
ques* 

20 6.- Precede selon une quelconque des revendications 1 a 5, ca- 

racterise en ce qu'on trait e des feuilles en polypropylene. 

Precede selon la revendication 6, caracterise. en ce qu'on 
trait e des feuilles en polypropylene etire longitudinalement . 

Dispositif pour la mise en oeuvre du precede selon une quel- 

25 cenque des revendications 1 k 7, comportsint un cadre d'etira#;e trans- 
versal en soi connu, dans lequel on introduit une bande de feuille, 
caracterise en ce que, au-dessus et en outre eventuellement au-des- 
sous ou seiilement au-dessous de la feuille, avant 1* entree de la 
feuille dans ia zone des pinces du cadre d*etira,^e transversal, en 

30 a place, au moins aux bords de la feuille, au moins une source ther- 
mique pour chauffer la bande de feuille • 

Dispositif selon la revendication 8, caracterise en ce que 
la source thermique ou les sources thermiques sont mobiles au moins 
dans la direction de marche de la bande de feuille • 

35 10.- Dispositif selon une quelconque des revendications 8 et 9» 

caracterise en ce que la source thermique est censtituee par des 
chsLlumeaux. 
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11. - Dispositif selon une quelconque des revendications 8 k 10 
caractdrisd en ce que les sources thermiques sont pourvuee de dlspo 
sitifs de r^glage de la temperature. 

12. - Dispositif selon une quelconque des revendications 8 a 11 
5 caracterise en ce que les sources thermiques sont placees a une dis- 
tance comprise entre 0,5 et 2 m de I'entrde de la feuille dans les 
pinces du cadre d ' dtira^^e transversal. 
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